Polyanion based controlled release system for the GnRH-receptor antagonist degarelix.
The aim of this study was to investigate the interaction between the positively charged gonadotropin releasing hormone receptor antagonist degarelix and the two polyanions alginate and carboxymethyl cellulose (CMC). Light as well as transmission electron microscopy revealed that complexes formed by simple mixing of the peptide with one of the polymers had a nano-structure consisting of twisted fibers. The remarkable unique process of complex formation could be followed by isothermal titration calorimetry: We found that peptide self-aggregates dissolved upon the addition of polyanion and peptide-polymer-complexes formed thereafter with the anionic polymer as a template. Peptide release from the complexes was tested in vitro and in vivo and compared to the dissolution of drug from self-aggregates. In vitro the release was monitored over a period of three months. We could find only slight differences in the release kinetics for the alginate and the CMC complexes compared to the pure drug. An in vivo study in Sprague Dawley rats showed similar degarelix plasma concentration levels for the complex formulations and an aqueous degarelix solution following subcutaneous injection. Overall, our findings suggest a competition between complex formation and peptide aggregation, which did not increase the availability of free drug.